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The recent discovery of a new and unusual ceramiaceous red alga in Natal coastal waters has provided us 
with a unique opportunity to study its growth and morphogenesis. It is closely related to Ceramium but has 
the cortical bands elaborated to form pinnately arranged 'wings' or branchlets of determinate growth. The 
alga is to be described elsewhere and is referred to here as Ceramieae indet. The alga was grown under a 
range of physical and chemical conditions to determine how these affected the growth and morphology of the 
plant, and in particular how they affected the development of the cortical wings which appear to be diagnostic 
for the new species. Plants were grown at a range of different temperatures, salinities, irradiances, pHs, and 
under different light regimes. The alga was able to grow in relatively low irradiances (30 j.l.mol m-2 S-1) where 
the wings remained large, but these became smaller at the highest irradiance tested (193 j.l.mol m-2 S-1). 
Daylength did not appear to affect the growth rate of the alga when the light period was 10 h or more in each 
24-h cycle. The highest growth rate was measured at an irradiance of 193 j.l.mol m-2 S-1, a temperature 
between 20 and 25°C and a pH between 7.5 and 8.5. Ceramieae indet. is stenohaline and only grew when 
the salinity was between 30 and 40%0. The cortical wings were persistent and relatively stable in their 
morphology under all environmental conditions tested and therefore constitute a valuable diagnostic taxono-
mic character. 
Die onlangse ontdekking van 'n nuwe en ongewone ceramia-agtige rooi-alg in Natal se kuswaters het 'n 
unieke geleentheid daargestel om 'n studie van die groei en moriologie van die alg te doen. Die alg is na-
verwant aan Ceramium, maar die kortikale bande is uitgebrei tot veervormige vlerke of vertakkinge van 
beperkte groei. Die alg sal elders taksonomies beskryf word. In hierdie studie word slegs na die algsoort as 
Ceramieae indet. verwys. Die invloed van 'n reeks fisiese en chemiese toestande op die groei en moriologie 
van die plant is ondersoek. Die invloed van die veranderende toestande op die ontwikkeling van die kortikale 
vlerke is ondersoek, aangesien dit kenmerkend van die nuwe spesie blyk te wees. Plante is in 'n reeks van 
verskillende temperature. soutgehaltes, ligintensiteite, pHs en lig regimes gekweek. Die alg groei by betreklik 
lae ligintensiteite (30 j.l.mol m-2 S-1). terwyl die vlerke groat bly. Die vlerke word egter kleiner onder groeitoe-
stande waar maksimale ligintensiteite (vir hierdie studie) toegepas is. Die daglengte blyk nie die groeitempo 
te be'invloed, as die ligperiode 10 ure of meer in elke 24-uur siklus is nie. Die hoogste groeitempo het by 'n 
ligintensiteit van 193 j.l.mol m-2 S-1, 'n temperatuur van 20 - 25°C en 'n pH van 7.5 - 8.5 voorgekom. Cera-
mieae indet. is sensitief vir soutgehalte en groei slegs by soutgehaltes van 30 - 40%0. Die kortikale vlerke is 
blywend en eenvormig in moriologie onder al die verskillende omgewingstoestande wat ondersoek is, en stel 
daarom 'n kenmerkende taksonomiese karaktereienskap daar. 
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Introduction 
The alga under investigation is a recently discovered red 
alga from South African waters and is to be described else-
where as a new genus in the Ceramiaceae (Aken & Norris, 
in prep.). For the present we refer to the alga as Ceramieae 
indet. (Stegenga & Bolton 1992). The distinguishingcharac-
teristic of the alga is the paired arrangement of distichous 
lateral branchlets of determinate growth (wings) which arise 
at regular intervals along the axis of the plant (illustrated in 
Stirk & Aken 1991). These are elaborations of the cortex 
and probably function to increase the surface area of the 
alga for light interception, an adaptation that would enable 
Ceramieae indet. to grow under low irradiance conditions. 
To date, the alga has been found on three separate occasions 
on the Natal south coast growing as an epiphyte on drift 
seaweeds that are known to be deep water forms, e.g. 
Haloplegma africanum Kiitzing and Callophycus densus 
(Sonder) Kraft, and once growing in shaded intertidal rock 
pools on the Cape south coast (port Alfred; Stegenga, pers. 
comm., Department of Botany, Univ. of Cape Town, Private 
Bag, Rondebosch 7700). 
The alga grows to a maximum length of 1 cm, is filamen-
tous with uniaxial thallus construction and has nodal cortica-
tions typical of most species of Ceramium. It displays 
cellulosympodial growth (parsons 1975; Norris et al. 1984) 
where branches are initiated by division of the apical cell. 
There is unequal growth of the resulting branches with alter-
nate sympodia becoming dominant. The cortical bands be-
tween the axial cells are derived from six pericentral cells 
(pcs) that are cut off at the distal end of each axial cell. The 
cortical bands are well developed compared with most 
Ceramium species and give rise to the unique wings. The 
576 
outer wing (as determined by the preceding pseudodicho-
tomy) is always larger than the opposite, inner wing. Each 
wing is composed of up to 30 small cells and may be tooth-
ed along the acropetal edge. In addition to the wings, there 
are two pairs of primary spines at each node, one pair dorsal 
and the other pair ventral. These spines are 3 - 5 cells in 
length and are uniseriate distally (Stirk & Aken 1991). No 
other species in the genus Ceramium has these elaborate 
wings although some species do have primary spines (Dixon 
1960). 
One of the objectives of this study was to determine the 
morphological stability of the wings in Ceramieae indet. to 
assess their usefulness as a diagnostic character in esta-
blishing a new genus in the Ceramiaceae. Phenotypic plasti-
city is a widespread phenomenon in algae (Dixon 1971; 
Hannach & Waaland 1989) and can cause major problems 
in algal systematics, especially where species are separated 
on minor morphological differences (Garbary 1979). These 
environmental modifications on external thallus form can 
affect the validity of the criteria used for specific and 
varietal separation. For the genus Ceramium eight morpho-
logical characters have commonly been used to separate 
species, but only three are considered to be taxonomically 
useful characters, viz. curvature of the apices, development 
of the cortical band, and the morphology of spines (Dixon 
1960). 
A further objective of this investigation was to study the 
growth and morphogenesis of Ceramieae indet. under a wide 
range of environmental conditions. An understanding of the 
physiological tolerance limits of the alga under the environ-
mental conditions tested would provide some insight into 
the ecological requirements of the alga and its possible 
geographical distribution on the east coast. 
Materials and Methods 
The male gametophyte of Ceramieae indet. was collected in 
a seaweed wash at Trafalgar beach on the Natal south coast, 
South Africa on 28 September 1985 and was brought into 
unialgal culture by R.E. Norris (presently in the Department 
of Botany, University of Hawaii at Manoa, 3190 Maile 
Way, Honolulu, Hawaii 96822). The alga has since been 
kept in unialgal culture in the Department of Botany, 
University of Natal, Pietermaritzburg and is maintained in 
Provasoli's Enriched Seawater (PES; McLachlan 1973) at 
20°C, in a 16-h:~-h photoregime and illuminated with 
incandescent and fluorescent lights at 50 /-lmol m-2 S- l. 
In all the experiments described below these conditions 
were kept constant and only the factor under investigation 
was altered. All culturing was carried out in pre-packed, 
sterile plastic repli-dishes (Bibby Sterilin Ltd, Staffs, United 
Kingdom). Wherever possible, all equipment and media 
were autoclaved. Branch tips of the alga comprising 2 - 4 
segments were added aseptically to 4 ml PES in separate 
compartments in the repli-dishes. Eight replicate plants were 
used per treatment. 
Every second day during each experiment, the total 
thallus length was measured using an inverted microscope. 
These measurements were converted to 10g1O units and 
increase in length was plotted against time using regression 
analysis. The slope of the curve was taken as the relative 
growth rate (RGR; Laing et al. 1989). 
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When each experiment was terminated, permanent 
mounts of the experimental material were made using glyce-
rine jelly (McLean & Ivimey-Cook 1952). This mounting 
medium was suitable as cells retained their natural size. 
These slides were used to measure the length and basal 
width of the wings along the dominant axis and to determine 
the surface area of the wings where their shape approx-
imated that of a triangle. The number of axial cells per 
segment along the dominant axis was also recorded. 
All data were analysed using the Kruskal-Wallis One-
Way Analysis of Variance by Ranks and significant differ-
ences were revealed by Multiple Range Testing. 
In the irradiance experiment, thalli were grown at four 
different irradiance levels, viz. 193, 129, 79 and 30/-lmo} 
m-2 S-l for 12 days. 
The light regimes tested were 16-h:~-h, 14-h:lO-h, 12-h: 
12-h, IO-h:14-h and 8-h:16-h. The experiment ran for 10 
days at 25°C and cultures received an irradiance of 35 
/-lmol m-2 S-l . 
In the temperature experiment, the growth of the alga was 
monitored at 15,20,25 and 30°C for 12 days. 
In the salinity experiment, the thalli were grown at five 
different salinities, viz. 20, 30, 34 (normal sea-water), 40 
and 500/00. Sea-water was diluted with distilled water to 
obtain lower salinities or concentrated by evaporation to 
give higher salinities. PES was added and all media were 
filter sterilized through a 0.45 /-lm Millipore membrane. 
This experiment was run for 10 days. 
In the pH experiment, plants were grown at pH 5.5, pH 
6.5, pH 7.5 and pH 8.5. To maintain the pH levels being 
tested, two different buffers were used. Tris (Tris-(hydroxy-
methyl)aminomethane) at a concentration of 0.66 mM was 
used to maintain the medium at pH 7.5 and pH 8.5. This 
was already added in the PES medium. MES (2-[N-morpho-
lino] ethanesulfonicacid) was used to maintain the medium 
at pH 5.5 and pH 6.5. MES, added at 2 mM, replaced Tris 
in the PES. MES has a PK. of 6.15 (Good et aI. 1966). At 
the start of the experiment, the media was adjusted to the 
correct pH using HCI and NaOH. MES and HEPES (N-2-
hydroxyethylpiperazine-N' -2-ethanesulfonic acid), another 
zwitterionic N-substituted ethanesulfonic acid buffer, are 
chemically similar and are regarded as useful physiological 
buffers. Comparative photosynthetic work by Good et al. 
(1966) using Tris and HEPES buffers showed that HEPES 
was not toxic and produced better results than Tris. 
McFadden & Melkonian (1986) also found that HEPES was 
Table 1 Growth. wing surface area (SA) and axial cell 
number in segment4 of Ceramieae indet. when grown in 
different irradiances. All data are given as mean ± stan-
dard error 
193 129 79 30 
RGR (lOglO) 0.11 ± 0.01 0.10 ± 0.01 0.10 ± 0.01 0.06 ± 0.01 
Outer wing SA 
(I'-m 2 X 103) 1.3 ± 0.1 2.3 ± 0.2 2.4 ± 0.1 1.7 ± 0.2 
Inner wing SA 
(/Lm 2 X 103) 0.9 ± 0.1 1.6 ± 0.2 1.7 ± 0.2 1.6 ± 0.2 
Cell no. per 
segment 5.6 ± 0.9 5.0 ± 0.7 4.6 ± 1.0 4.6 ± 0.4 
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Table 2 Growth, wing surface area (SA) and axial cell number in seg-
ment 4 of Ceramieae indet. when grown in different photoperiods. All data 
are given as mean ± standard error 
16:8 14:10 
RGR (logIO) 0.06 ± 0.01 0.04 ± 0.01 
Outer wing SA 
(/Lm 2 X 103) 0.8 ± 0.1 1.2 ± 0.2 
Inner wing SA 
(/Lm 2 X 103) 0.3 ± 0.1 1.1 ± 0.2 
Cell no. per 
segment 4.8 ± 1.3 4.5 ± 0.5 
a particularly successful buffer for algal culture media. The 
media were filter sterilized through a 0.45,.,.m Millipore 
membrane. This experiment was run for 12 days. 
Results 
Preliminary measurements of the axial cells and cortical 
bands of Ceramieae indet. showed that these vary in size in 
different parts of the thallus. This is not directly related to 
age but rather to stage of differentiation because the rate of 
development may differ under different conditions. If 
meaningful comparisons are to be made between organs or 
cells these must be made on fully differentiated tissues 
in equivalent positions on the thallus (Dixon 1971). In 
Ceramieae indet. there was a general increase in the size of 
both the axial cells and wings (surface area and wing cell 
number) with increasing distance away from the apical tip. 
It was found that by segment 4 (fourth segment from apex) 
the axial cells and wings were fully differentiated. For this 
reason, all comparisons on wing size were made using 
measurements from segment 4. 
Growth at different irradiances is shown in Table 1. The 
RGRs were similar for plants grown at the three highest 
irradiances. The RGR of material grown at 30 ,.,.mol m-2 S-l 
was significantly lower (P < 0.01) than the RGR of that 
grown at the higher irradiances. Plants exposed to the three 
lowest irradiance levels had similar-sized wings, but the 
wings of the material grown at the highest irradiance were 
significantly smaller (outer wings P < 0.00001; inner wings 
P < 0.01; Table 1). The average number of axial cells in 
segment 4 was greater in plants receiving the highest irradi-
ance, but this increase was not significantly different (P = 
0.8) from that measured in other treatments (Table 1). It was 
also observed that material grown in the highest irradiance 
was a paler red colour, suggesting some photo-damage to 
the pigments (Stirk & Aken, in prep.). 
The growth of plants under different light periods is 
shown in Table 2. Material grown in the shortest light 
period (8-h:16-h) had a significantly lower RGR than mater-
ial grown in the longer light periods (P < 0.01). There was 
no significant difference between the RGRs at longer light 
exposures. Daylength had a significant effect on the wing 
surface area (outer wing P < 0.05; inner wing P < 0.001) 
but no significant effect on the number of axial cells in 
segment 4 (P = 0.8; Table 2). 
Table 3 shows that the highest RGRs of thalli were 
recorded in the experimental material grown at 20°C and 
Photoperiod (h) 
12:12 10:14 8:16 
0.05 ± 0.003 0.05 ± 0.004 0.02 ± 0.01 
1.2 ± 0.2 0.7 ± 0.1 0.8 ± 0.2 
0.7 ± 0.1 0.5 ± 0.1 1.0 ± 0.2 
4.5 ± 0.3 3.7 ± 0.7 3.6 ± 0.6 
25°C. The lowest RGRs were measured in the material 
grown at 15°C and 30"C, but these rates were not 
significantly different (P < 0.1) from the material grown at 
25°C. No wing measurements were obtained for the 
material grown at 30°C as there was insufficient new 
growth at segment 4. Temperature had no significant effect 
on the wing surface area (outer wing P = 0.6; inner wing P 
= 0.4) and number of axial cells per segment (P = 0.9; 
Table 3). 
Algae grown at 340/00 had a significantly higher (P < 
0.01) RGR than material grown at other salinities (Table 4). 
Plants grown at 300/00 and 400/00 showed very little growth 
but they maintained their red colour, while material grown 
at salinities above and below this lost their pigments and 
died. As there was insufficient new growth in plants grown 
at 20, 30 and 500/00, no measurements of wing size could be 
made. The material grown at 340/00 had significantly larger 
outer wings (P < 0.001) than the material grown at 400/00 
but the inner wings were similar (P = 0.05; Table 4). 
Salinity had no effect (P = 0.4) on the number of axial cells 
in segment 4 (Table 4). 
There were significantly higher (P < 0.001) RGRs in the 
material grown at pH 7.5 and pH 8.5 while the material 
grown at the two lower pHs died (Table 5). No wing meas-
urements were made on material grown at the two lowest 
pHs because there was insufficient new growth. No signifi-
cant differences were detected in the wing surface area 
(outer wing P = 0.6; inner wing P = 0.5) and number of 
axial cells in segment 4 (P = 0.1) for the algae grown in the 
two highest pHs (Table 5). 
Table 3 Growth, wing surface area (SA) and axial cell 
number in segment 4 of Ceramieae indet. when grown at 
different temperatures. All data are given as mean ± 
standard error 
Temperature ("C) 
15 20 25 30 
RGR (lOgIO) 0.01 ± 0.003 0.03 ± 0.01 0.02 ± 0.01 0.00 ± 0.002 
Outer wing SA 
(/Lm 2 X 103) 1.5 ± 0.3 1.1 ± 0.1 1.2 ± 0.2 
Inner wing SA 
(/Lm 2 X 103) 0.9 ± 0.2 0.7 ± 0.1 0.5 ± 0.1 
Cell no. per 
segment 4.7 ± 0.3 5.0 ± 0.3 5.6 ± 1.8 
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Table 4 Growth. wing surface area (SA) and axial cell number in seg-
ment 4 of Ceramieae indet. when grown at different salinity concentrations. 
All data are given as mean ± standard error 
20 30 
RGR (1oglO) 0.01 :t 0.003 0.01 :t 0.01 
Outer wing SA 
(/Lm 2 X 103) 
Inner wing SA 
(/Lm 2 X )03) 
Cell no. per 
segment 
Table 5 Growth. wing surface area (SA) and axial cell 
number in segment4 of Ceramieae indet. when grown in 
different pH·s. All data are given as mean ± standard 
error 
pH 
5.5 6.5 7.5 8.5 
RGR (10&10) ~.OO2:t 0.03 ~.()(J7:t 0.002 0.07 :t 0.01 0.06 :!: 0.01 
Outer wing SA 
(jLffi 2 X to3) 
Inner wing SA 
(jLffi2 X 101) 
Cell no. per 
segment 
Discussion 
1.2 :!: 0.2 I.I:!: 0.2 
0.6 :!: 0.1 0.5:!: 0.1 
3.8 :!: 1.4 5.6:!: 0.7 
The irradiance level directly controls the growth rate in 
nature (Lapointe 1981). its most importance function being 
to provide energy for photosynthesis (Lobban et al. 1985). 
The RGRs in Ceramieae indet. were highest at the three 
highest irradiances tested, indicating that irradiance was 
saturating for growth at these levels. The decrease in outer 
wing surface area at the highest irradiance level tested 
suggests that the function of the wings may be to increase 
the surface area of the alga for light interception - where 
irradiance levels are already saturating, a large surface area 
is not necessary. At the highest irradiance tested the thallus 
showed signs suggesting photo-damage although irradiance 
levels tested here were not detrimental to the growth of 
Ceramieae indet As the wing surface area did not increase 
at the lowest irradiance tested, the wings had most probably 
reached their maximum size as determined by the alga's 
genotype. At this low irradiance, photosynthesis was also 
not saturated (Stirk & Aken, in prep.) and so could possibly 
have caused the reduced RGR in the material grown at 
30 ~mol m-2 S-l. 
The depths to which seaweed can grow is determined by 
the available irradiance and the efficiency of the alga and its 
pigments for utilizing the light. The irradiances that 
Ceramieae indet. was exposed to in this study were all 
relatively low considering that average irradiance at the 
ocean surface is about 2000 ~mol m-2 S-l (Hodges on 1981). 
Based on the growth of Ceramieae indet. at the different 
irradiance levels tested, and that pigment content was 
reduced at the highest irradiance, we believe the alga is 
restricted to low light climates typical of subtidal reef 
Salinity (%0) 
34 40 50 
0.08 :t 0.01 0.03 :t 0.02 0.01 :t 0.01 
1.0 :t 0.1 0.4 :t 0.1 
0.4 :t 0.1 0.3 :t 0.1 
4.4 :t 0.7 7.0 :t 2.9 
environments. In support of this, Ceramieae indet. has been 
found as an epiphyte growing on subtidal reef-dwelling 
algal species. However, the alga may also occur in shaded 
niches in tide pools as found by Stegenga (pers. comm.). 
As in the case of irradiance, daylength is important in 
determining the total time available for photosynthesis (Kain 
& Norton 1990). The RGRs of Ceramieae indet. were simi-
lar in all daylength treatments except for the shortest 
daylength (8-h: 16-h) indicating that at 35 ~mol m-2 S-l the 
alga needs over 8 h irradiance to obtain its maximum 
growth. This is a relatively short light period considering 
that Ceramium rubrum (Huds.) C. Ag. and C. rubriforme 
Kylin only reached their maximum rate of cell elongation at 
16-h:~-h photoperiod (Garbary et al. 1978). Also, when 
these Ceramium species were grown in 16 h light, they had 
distinct cortical bands while those growing in shorter light 
periods displayed continuous cortication, suggesting that 
cortical cell division keeps pace with axial cell elongation 
(Garbary et al. 1978). This phenomenon was not observed 
in Ceramieae indet., even when grown in 8 h light. The 
reduced RGR of Ceramieae indet. at 8-h: 16-h can be attrib-
uted to the short period of photosynthesis and the long 
period of dark respiration. This results in a reduction in the 
amount of available energy for growth (Bird et al. 1979). 
On the South African coast the shortest daylength in winter 
is lO-h:14-h (Stone 1988). The length of the dark period 
would be extended in deeper waters owing to the rapid 
attenuation of irradiance by water. Perhaps daylength may 
play a role in determining lower limits of distribution for 
Ceramieae indet., especially in winter when irradiance levels 
are lower. 
Generally temperature is a critical ecological factor in 
determining a plant's overall performance because it affects 
the rate of enzyme activity (Kain & Norton 1990). Cera-
mieae indet. grew best at 20°C and 25°C which correlates 
well with the average sea temperatures in the area where it 
was collected. The temperatures on the Natal south coast are 
highest between January and March (22.9°C) and lowest in 
August and September (19.4°C). Average sea-surface 
temperatures were collected daily from 1987 to 1991 by the 
Natal Sharks Board. At low tide the temperature in rock 
pools in the intertidal region in Natal may rise to over 30°C 
which Ceramieae indet. cannot tolerate. The alga may, 
however, cope with short periods of exposure to high 
temperatures but our work on photosynthetic responses to 
fluctuating temperatures shows that the alga cannot with-
stand temperature fluctuations of more than lOoC (Stirk & 
S.AfrJ.Bot.,1993,59(6) 
Aken, in prep.). This suggests that Ceramieae indet. is 
suited to subtidal waters where temperatures are lower and 
more constant, or in tide pools on shores where the range in 
water temperature is not great and where low light climates 
are available for colonization. 
Ceramieae indet. is stenohaline with a narrow tolerance 
range for growth (between 300/00 and 400/00). Salinity is an 
important environmental factor affecting the horizontal 
distribution of seaweed (Bird & McLachlan 1986). In 
general, subtidal species can withstand fluctuations between 
150/00 and 450/00 while intertidal species tolerate fluctuations 
between 30/00 and 1000/00 (Darley 1982). In the intertidal 
region there is a larger fluctuation in osmotic stress (Bird & 
McLachlan 1986; Kirst 1990) due to evaporation and fresh 
water input. Ceramieae indet. appears to have a smaller 
salinity tolerance range than is generally found in algae but 
this may be due to its being grown in culture for a long 
time-period in which the salinity has been kept constant, and 
the alga may have lost some of its ability to adjust to 
osmotic changes. Nevertheless, the stenohaline response of 
Ceramieae indet. suggests that it is better suited to subtidal 
environments. 
Ceramieae indet. has a small pH tolerance range for 
growth suggesting that it prefers conditions where the pH 
remains more or less constant. It is not known if this effect 
of pH was direct or indirect. The pH of sea-water affects the 
availability of many nutrients, the electrical charge of the 
cell wall surface, membrane potentials and ion transport 
(Soeder & Stengel 1974) and so has a direct effect on 
growth. The pH of sea-water also affects the species of 
dissolved inorganic carbon (DIC) available to the algae. In 
normal sea-water (PH 8.2), there is about 220 mM DIC 
where bicarbonate (HC03 -) predominates and there is less 
than 200 j.LM CO/- and 10 j.LM C(h (Lignell & Pedersen 
1989). Bicarbonate is utilized as a carbon source in photo-
synthesis in algae and, as the pH is lowered, the proportion 
of C(h increases at the expense of HCO/-. This can affect 
carbon uptake for photosynthesis and so indirectly affect the 
growth rate. In a closed system such as rock pools and in 
dense stands of algae, pH is continuously altered owing to 
various metabolic processes. In open waters, the pH is 
generally more stable as sea-water acts as a buffer. 
The length between pseudodichotomies is not considered 
to be of any taxonomic importance in Ceramium as there is 
considerable variation (Dixon 1960) in this character. In 
Ceramieae indet., both the length of segments and the 
number of axial cells in segment 4 was highly variable (3 -
8 cells per segment) within treatments and no significant 
difference was detected between treatments. This confirms 
that axial cell number per segment and the length of seg-
ments in the seaweed investigated are not useful taxonomic 
characters. 
Laboratory experiments allow for the control of indivi-
dual environmental factors and so can provide valuable 
information on the effect of these on algal morphology 
(D' Antonio & Gibor 1985). However, laboratory results 
must be interpreted with caution as the response obtained in 
the laboratory may be different from that observed in the 
field due to the interaction between two or more factors in 
field situations. The physiological tolerance limits deter-
mined in culture simply provide some insight into the funda-
mental niche of a species but the actual realised niche in 
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nature is likely to be much smaller because of competition 
with other species. Nevertheless, the results obtained in this 
study allow for the development of some insight into the 
possible distribution of Ceramieae indet. It is known to grow 
subtidally along the Natal coast in low light climates (a 
reason for the evolution of expanded wings to intercept 
light), and in large shaded tide pools on the cooler eastern 
Cape shores. Based on the alga's response to temperature, 
we can conclude that it is a warm temperate/subtropical 
east-coast species extending from the cooler Cape south 
coast (port Alfred) to southern Natal. 
Conclusions 
The wings appear to be a stable taxonomic character even 
though they do show some phenotypic plasticity by becom-
ing smaller under high irradiance. Their distinctiveness and 
persistence under a wide range of culture conditions suggest 
that they will make a useful and diagnostic taxonomic char-
acter for the new genus. This study supports the suggestion 
that Ceramieae indet. is suited to low irradiance conditions, 
with the wings probably being a morphological adaptation 
to increase the surface area of the thallus for light inter-
ception. The physiological tolerance limits of the alga point 
to it being a warm temperate/subtropical species with a 
probable east coast distribution from southern Natal to the 
eastern Cape. 
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